Interactions between paraquat, endogenous lung amines' antioxidants and isolated mouse Clara cells.
The ability of paraquat to damage mouse lung Clara cells in the presence and absence of herbicide inhibitors is investigated using a cell culture system. Clara cell damage is assessed on the loss of nitroblue tetrazolium reductase activity and the inability to attach and spread on an extracellular matrix. Endogenous amines such as putrescine and spermidine reduce paraquat-induced damage at low concentrations indicating that they compete for the same cell surface receptor as paraquat and thus potentially block the accumulation of the herbicide. The efficacy of 10 microM exogenous putrescine as a protectant is reduced the longer the time before it is added to the cultures. Clara cells contain high levels of NADPH-dependent P-450 reductase which is required to redox cycle the paraquat and generate reactive oxygen radicals. Compounds with antioxidant properties are examined for their ability to reduce the Clara cell damage. Cystamine, the disulphide form of the naturally occurring thiol, cysteamine, and taurine, a metabolite of cystamine, both of which are accumulated in the lung, do not reduce paraquat-induced Clara cell damage. Another antioxidant, alpha-tocopherol is also ineffective but reduced glutathione (GSH), present in high quantities (3.2 mM) in clara cells, could reduce damage to the cultured cells. Cysteine, a precursor of GSH, can also prevent Clara cell damage when the concentration of paraquat is low.